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Desaription of geologic unite and their hydrologie properties

Imey/ 1
=0 e - . == c— E Max imum
. \ m System Series Geologic unit Symbol th:ckness Physical characteristics Hydrologic characteristics
T. 37 N. | i feet
: i : PlPu ﬂ
= | ! - Clay, siit, sand, gravel, and boulders. Reported well yields are as much as 25
, . ' E Generally poorly sorted and confined gal/min, but average 15 gal/min. Water
L] - . .
-PlPu to present-day stream val leys. quality is variable, depending on under-
i ® THERINE & | t—— 7 Holocene lying rock and source of alluvial mater-
o - ial. Dissolved-solids concentration
J | Alluvium Qal 120 ranges from 137 to 360 mg/1. Alluvium
ORADO . . E is absent or thin in the Animas River
3 = valley south of Durango. One well sam-
. (: () IJ > é pled contained fluoride in concentration
< above U.S. Public Health Service (1962)
l ' . B standards for drinking water.
: Pleistocene -
Clay, silt, sand, gravel, and boulders. Saturated only in lower part; not a known
, EXPLANATION Terrace Sediments are poorly sorted with aquifer in the Durango area. Transmits
3 See table at right for description deposits Qt 60 coarser materials being well rounded. water to underlying aquifers.
. d/Study area of geologic units P Remnants of aliuvial fans and higher
L_. ievel stream valleys.
. - oo - 8 .- .- .o CONTACT
1 2 Varicolored shale, with interbedded brec- | Reported well yields are as much as 50
- FAULT-U, Upthrown side; cia, conglomerate, and tuffaceous sand- gal/min; yields of 1 to 10 gal/min are
D P 7
D, downthrown side stone. The sandstone varies from light more common. Important source of water
. to rusty brown, and contains abundant in southeast part of area. Dissolved-
INDE ] APP & silicified wood and clay bails. Expos- solids concentration ranges from 309 to
NBEX TO\GEDEOBIC I NG :—: Paleocene Unn:g\ed Tau ed in area between the Animas River and 455 mg/1. Only one well sampled contain-
1. Haynes, Vogel, and Wyant, 1972 b memeer the La Plata-Archuleta County 1ine ed fluoride in concentrations above U.S.
2. Steven, Lipman, Hail, Barker, and Luedke, 1974 (= 5 south of Durango. Public Health Service (1962) standards
= for drinking water. Hydraulic conductiv-
INTRODUCT I ON E ity values of fractured shale range from
1,400 0.2 to 0.3 ft/d.
[} »
| Vi
Thics report presents the results of an inves- 107°45° R. 8 W./Km - o Predominantly coarse, tuffaceous sand- No information available. May possibiy be
i i - KmyMATIONAL = s —— 75 B = stone and thick beds of massive, fine- an aquifer near outcrop.
tigation of the ground-water resources of tht_a Kdbeea\ 1 i i | % 7 KKmvm - 3 s it o i
central part of La Plata County, Colo. The in- Jmt ,“J e “ Gedichaie, i brecola banatvolcariic cons
vestigation was begun in 1974 by the U.S. Geo- Gl TR ec-n N Bitin 0 Bitpis st woate ! Sttt
logical Survey in cooperation with the Colorado Kmve amounts of unweathered andesitic
Division of Water Resources, Office of the State ) |\ Floride a::s:n?:::s:ir::rzlggg:;hgf
Engineer. Durango.
o Qt\\ :: Interbedded sandstone, shale, and silt- Data for only one well obtained; yield re-
The purpose of the investigation was to de- AnimAAN iy stone. The shales are olivi tolme?;um ported as 10 gal/min. Water isda calcium
. ~ . a oo ' gray with varying amounts of siiicified carbonate type. Dissolved-solids concen-
scribe tpe geOIOQIC uni ts an? the aval]abl]lty Kirkland Kk 1.200 wood, and thin lenses of silty clay and tration is 449 mg/l.
and quality of ground water in the central part Shale z friable sandstone. The middle wnit,
- the Farmington Sandstone Member, is
of the county. Parts of the county had under PEAK thick to massive, with crossbedding
gone rapid population growth in recent years. being characteristic.
This rapld grOWth has resulted in an increased an Varying proportions of interbedded sand- | No information available. May be an aqui-
demand for additional domestic, industrial , and Qt stone, shale, and coal. The fine; :‘o fer throughout the study area.
oo . medium-grained sandstone beds, whic!
municipal water supplies. A knowledge of the Fruttiand - sk are gray, brown, and olive in color,
occurrence and quality of ground water will per- : Formation grade laterally and vertically into
. ffq y]] 9 . f h P shales and siltstones. The upper sand-
mit a more efficient allocation of the resource. 3 s T e T T e
i ledges.
J Kmvp resistant g
5 o = . - ot . »!
The Investigation included identification of 37°1§' l Kmvm ! 2 Sandstone, light-olive-gray, to grayish- [ No information available. May be an aqui-
aquifer units and determination of hydrologic X = = . orange and orange, well-sorted, fine- fer throughout the study area.
q { ; 2 Y 9 R. 13 W. AN N Ot ey Kmve ety to medium-grained, medium- to thick-
characteristics of the aquifers. This was ac- % \\ X ; sCI;ffs Kpc 300 bedded, and c11ff-forming. Interbed-
. o . A o v - it andstone o i
complished by reviewing published geologic maps ’/at \| ic 2 . KT d?? with small amounts of shale and
o . o i ‘ siltstone.
and reports, obtaining data from existing wells, 3 gL - Rigge / 7
and conducting aquifer tests on selected wells T. 34N~ Kmvc\ 3 7 Shaie, light- to dark-gray and black. No information available. May be an aqui-
h h h d 1 f -~ 4 2 Qt - - A ! Lewis Marine origin. Contains interbeds of fer near outcrop.
e roughout the stu Y area. Samp es of water Qt / N . AL o T4 Kam Shale K1 1,800 light-gray sandstone, sandy to silty
were collected from wells and springs and ana- S Y T [ i Kt /_,_1,/ Kk , limestone, and several calcareous
. - . . 108°15° . R oo~ <50 i, G concretions.
lyzed to define the chemical quality of water in ( : s 1ON
2 a o - 2 Base irom U.S. Geological Survey SOUTHERN UTE INDIAN RESERVATION _ 1 11 vield = 10
the aqulfers. GEOIOQIC information used in the 1:250 000. Cort Gray calcareous marine sandstone, shaly Reported well yields are as much as ]
> . 7 & ¥ S . Cortez, 1962 and SCALE 1:125 000 sandstone, and silty shale; crossbedded gal/min. Important source of water in
preparation of this report i1s pUb] ished in re- Durango, 1966 ' Upper s and massive in places. west part of study area. Water quality
ports by Steven, Lipman, Hail, Barker,and Luedke 2 0 2 4 6 8 MILES Cretaceous varies from a sodium bicarbonate type to
E= I=——— — I ] Cliff a calcium sulfate type depending on pres-|
(]971*); Haynes, VOge] , and Wyant (]972); and - House Kmvc 350 ence or absence of shaies. Dissolved-
Zapp (]9[;9) . Basic hydro]ogic data presented in 2!:1 — 0 2 4 ? 8; KILOMETRE & Sands tone solids concentration ranges from 181 to
A q =—— : & 1,140 mg/i. Water may contain concentra-
this report were collected during the fall and =) tions of iron in excess of U.S. Pubiic
winter of 1974 and the spring of 1975. Robert G Heaieh: Smmuice (ISAE) amaosives for
. . . rinking water.
E. Lauth, Durango, Colo., provided information GEOLOGIC MAP - .

i i i o Varying proportions of light-gray sand- Reported weli yields are as much as 1D
an Fhe locations of wells c0mp]eted In certain § stone, siltstone, and shale with gal/min. Presence of coai beds deter-
aqUIfers. (<] several interbedded coal seams. mines water quaiity; water is a sodium

(] bicarbonate type below the coals and
g Mene fee either a calcium bicarbonate type or a
> o Kmvm 350 calcium suifate type above the coals.
o Formation 5
@ Water below the coal also contains con-
AVAILABILITY OF GROUND WATER £ centrations of chloride and iron in ex-
T.37N cess of U.S. Public Health Service (1962)
i - standards for drinking water. Dissoived-
_ Rock types in the central part of the county wpllal= canesntnation Fonges from 210 to
include sandstone, siltstone, shale, and uncon- 3,350 mg/1.
solidated depo§ its. Unconsolidated dePOSi ts are EXRLANATION Light-gray to brown marine sandstone, Data for only one well obtained, yield re-
mostly clay, silt, sand, gravel, and boulders 7 massive and cliff-forming. Contains ported as 1 gal/min. Water is a sodium
H ] H o K W — ber ~ < S o Point interbedded siltstone and shaie in blcarbonate type. Dissolved-solids con-
(geologic map and table descri bing geologic 67 DPOMESTIC OR STOCK WELL —Upper number WELL YIELD. IN GALLONS PER MINUTE DISSOLVED-SOLIDS CONCENTRATION, LoekbuL Kmvp 400 the Towar part. centration is 801 mg/l. Water may con-
- . 5 refers to chemical analysis in water—quality (LITRES PER SECOND) IN MILLIGRAMS PER LITRE
uni tS) - Ground-water supplies are available table. Lower number is depth to water below : Sandstone tain concentrations of Eron(inﬁe:)«:ess of
1and surface, in feet (to obtain metres multiply i : . : . . - . U.S. Public Heaith Service (1962) stand-
from all rock types. bay 0.;04;)0 eet (to in ultiply Little or no information available Little or no information available ards for drinking water.
33 . 1 :
a . e —F: == SPRING-U number refers t i 3 \ Dark-gray, silty and sandy marine Reported well yields are as much as 10
Aquifers in the alluvium are val]ey fill e analysis?Ee\;atl;r—(e;u;leiteyrtat?le‘:hemlcal 1-10 (0.06-0.6) \\\ Less than 500 SPeTel Coalhe S ireriedica gal/min. Highest well yields are devel-
sands and gravels that are located in the pres- - sandstones and limestones. Lower oped in landslides and slump blocks de-
ent-day stream valleys. The alluvial aquifers $18 AR};ES!AI\i WEIfoUpper number refers to 1-25 (0.06—1.6) / 500 to 1000 iggs::i;:r::;careous and locaily ::rl‘:;;:dao:o;t;zms:?l:-rbo::zzrt;:eprzﬂctm;-
5 & chemica alys = - g J
are thickest, as much as 30 ft (10 m) , In the SHEISIS Th S EiEr = quadiiy vable T. 36N R.7W calcium bicarbonate type where mixed with
H . ‘ T “ 2 surface water. Dissolved-solids concen-
Animas River val ]eY north of Durango. South of Greater than 1000 2::‘;05 Km 1,900 tration ranges from 207 to 4,820 mg/l.
Durango, the deposits are absent or are less 2 Water may contain concentrations offchlo-
. o - . ride, iron, and sulfate in excess of U.S.
than 10 ft (3 ITI) t'_-”Ck' Al IU\“a! aqui fers n : Public Health Service (1962) standards
the La Plata, Florida, and Los Pinos River val- | for dri:lldng water. Only one weli con-
i tained fluoride in a concentration above
leys are gener::_\l]y less than 20 ft (6_m) thick. . ; U.S. Public Health Service (1963) stand-
Ground-water discharge from these aquifers sup- s = " ee ards for drinking water.
a = ) -~ Ry
ports base flow in the streams. Yields from e I S\ Sandstone, 1ight-gray to yellowish- Reported well yields range from 1 to 25
wells completed in the alluvial aquifers are - s blrown, with Interbedded siltstone and gal/min. Ueil? 1 be fiowing wflmere
= . Dakota black carbonaceous shale. Contains sandstone overiain by Mancos Shale.
genera] ]Y less m t!:’an 25 ga_]/rpln (1 -5 ]/S) bec?use ‘—OR oW FOREST 107°45' R. 8 W Upper Sandstone 208 many conglomerate ienses near the base. Water is predominantly a caicium bicar-
of low permeability and limited saturated thick- NATIONAL 17 1 2 1T T == and Kdb bonate type. D;ssol\zleg-solzﬁ‘s) Sonsenr
i Lower tration ranges from 273 to mg/i.
ness (hydrologic map).
; Cretaceous
R.12W. R.IIW 108°00" R. 10 W. sAN JUAN 1 10 : Burro Interbedded conglomerate and grayish- No information avaiiable.
. . . = o —~r — . - e = . 1 = =t ey - o — ) [ 1 i R 5 |1 Canyon 100 n shale, with 1lght-brown sand-
Aquifers in the alluvium are recharged by T i o F T T T B’/ DAAE —;,r_-'r T Sl = Birnaticn 21t ek e
leakage from streams through alluvial fans on e z T EP L | Vi (o ) s NS L $) =
. - o B s o 8 i = ] : =i 7 pe = CLS Varying amounts of sandstone and shale Reported weli yields are as much as 25
the flood plains, infiltration from precipita- y - . ~ - i . hd with some limestone. The shales are gal/min. Formation occurs north of
tion, and leakage from irrigation ditches that a_! 7 ~ ‘-1 20 — g avic * - generally green, brownish red, pink, Durango and near Vallecito Reservolr.

& i — ! ¥ * \ \ 3 ot e and yellow. The sandstones are thin Water is a caicium bicarbonate type.
traverse the flood plains and terraces. In the - el | - . e | vty 2 ) ; ¢ b= Upper Format] Jm 800 bedded, fine to medium grained and Dissoived-solids concentration ranges
Florida River valley, the aquifers are also re- e OPUTITE 2 N : o 4 1 Posine - | ; : \‘\ 3 2 Jurassic od white to grayish orange in color. from 211 to 296 mg/1. Water may contaln

P = - e ih : . R § 1 b concentrations of iron in excess of U.S.
charged by the flow of springs from an aquifer ‘ wa P==2 E] Public Health Service (1962) standards
in the Animas Formation. 00 ¥ [ i b =\ for drinking water.

b L=ty =~ - \
T. 3 5N T “v i ” ( 5 a i Y \ " Entrada Jo 250 Sandstone, white to gray and orange, No information available. May be an aqui-
Terrace deposits are saturated only in their - @ 1 ; e \ | AL . , \ \ y Sandstone sugary, friable, and crossbedded. fer near outcrop.
lower part and do not contribute significant ) s N A AL ’ \ \ \7 A 1 ; © Shaly sandstone and shale, reddish, No information available. Not considered
uantities of water to wells Wells are ner- L:}’ £ | \ &z Upper Dolores 6 fine-grained, and poorly bedded. to be an aquifer.
q]l drilled th h th t i d » ge d é\ ‘1 = Triassic Formation Rd a Contains fossiliferous 1imestone-
atly arille roug € terrace depostts an B f N\ i = pebbie conglomerates.
; : . Py \ LN
comp]eted in the Und?r]y ing bedrock aquifer to § | _ " - . ' Sandstones, shales, and conglomerates, Reported well yields are as much as 25
obtain greater supplies of water. R i red to purple, fine- to medium-grained, gal/min. Formation occurs north of
37°15¢ | \ \ \\ i \ oZ Cutler Pc 2.000 and often calcareous. Ripple marks Durango and near Vallecito Reservoir.
= 5 S A - Z= Lower Formation 2 and raindrop impressions suggest a Water is a calcium bicarbonate type.
The water-yielding capabilities of bedrock R.I13W T. 34" & Eg Permian continental environment. Dissolved-solids concentration ranges
i o : ¢ Sl | ; 3
aquifers vary widely and are largely dependent 1€ A \ \ £5 °enns:rl‘Sanian fton 2217te 392 modi,
on fracture porosity and permeabil ity. Most Fine 4 ;fjfar*" ¢ & \ \ \ . : &E Rico, Hermosa, Reddish sandstone, siltstone, and shale, |Data for oniy one weil in Rico and Hermosa
= o i I~ =/ uni L\ ., / and Moias PPu with some blue to gray, calcareous, Formations obtained. Water is a caicium
reportEd well YIe]dS in the Durango aifea Fange T. 34 N. Rldg A ) \ : I\ | Formations gypsiferous, and fossiliferous bicarbonate type. Dissoived-soiids con-
from less than 1 gal/min (0.06 1/s) in the hard — - & =N : R 4 3 o limestone. centration is 234 mg/i. No information
. H - 4 o 1i i ilabl h f i 5
shales and sandstones to 10 gal/min (0.6 1/s) in 1 T W o7 A . ¥ . HE | | fower Lez:’:lrteF";'r:::§$e Unknown available on other formations
- v T— ) N
fractured shales and sandstones (hydrologic map), OB e’ 7N Crebk ™\ ! -5‘1 : A \5 - Y i Seg3 slpp:an and Ignacio it
N i 8 == -L-....____ s 4 e s e il ¥ e+ i = ' o= = and older artzit
a]though a few isolated wc:e] Is are reported to Base Irom U.S. Geological Survey SOUTHERN UTE INDIAN RESERVATION <l
yield as much as 50 gal/min (3.1 1/s). 1:250 000, Cortez, 1962 and
Durango. 1966 SCALE 1:125 000
Ground-water circulation patterns in bedrock 2 0 2 4 6 8 MILES
- f— —1 = = —] |
aquifers are controlled partly by the character-
istics of the Indlvidual rock unit and partly by e nm— =z A & 8. KILOMETRES

the regional geologic structure. Bedrock in the
study area dips to the south. Ground water
moves downdip and is discharged in New Mexico,
probably to the San Juan River and its tributar-
ies. Recharge to the aquifers occurs by infil-
tration from precipitation and leakage from
streambeds where alluvial aquifers in the stream
valleys are in hydraulic connection with bedrock
aquifers. Near where the aquifers crop out,
ground water occurs under water-table conditions;

HYDROLOGIC MAP

Chemical analysee of water from selected welle and epringe

[ANALYSES BY U.S. GEOLOGICAL SURVEY. UNDERLINED CONCENTRATION IS IN EXCESS OF THAT RECOMMENDED BY U.S. PUBLIC HEALTH SERVICE
(1962) STANOARDS FOR DRINKING WATER. MG/L=MILLIGRAMS PER LITRE; UG/L=MICROGRAMS PER LITRE]

further to the south, the aquifers occur at one well. The quality of water in the Mancos 1965, Geology and petrology of the Ute Steven, T. A., Lipman, P. W., Hail, W. J., Jr., = D1s- oIS~ DIS~ D1S- DIS= SPE-
: . o : s i - . _ ——— - . - = Sia DIs- DIS-  SOLVED SOLVED DIS- DIS= SOLVED  SOLVED  SOLVED SODIUM-  CIFIC 0ls=-
depth, and ground water is under.arteSIan condi Shale is variable; the concentration of dissolv Mountains area, Colorado: U.S. Geol. Sur Barker, Fred, and Luedke, R. G., 1974, Ge | R DATE D1S= DIS-  SOLVED SOLVED  MAGe DIS- PO~ i DIS-  SOLVED SOLVED NITRITE ORTHO  SOLIGS e i i - e
tions. In places, the pressure is great enough ed solids ranges from 490 to 4,820 mg/1. Sev- vey Prof. Paper 481, 74 p. ology of the Durango quadrangle, Colorado: o8 . . k. cec GEDLOGIC UNIT OF SULVED  SOLVED  MAN- CAL- NE- SOLVED  TaS=  BICAR- _INITY SOLVED CHLO-  FLUO- PLUS  PHOS=  (SUM OF HARD=  SORP- DuCT~ SOLVED  SELE=-
for ground water to flow to the surface through eral constituents, including dissolved solids, Fassett, J. E., 1964, Subsurface geology of the U.S. Geol. Survey Misc. Inv. Map 1-764, Ezg R ?é%g? {?22‘ G?:S)SE fég? 753? s?ﬁ:l)m ?:?M ?323;5 CAégJ Schgg:IE T(I:Ef ‘:;?E NII:;"E ?:3:? ?32313 (25535, ;U\?r:o (3?550- = TE:‘SEE- m?‘iz}c }:élen;
cased wells. sulfate, chloride, fluoride, and manganese, can upper Cretaceous Kirtland and Fruitland scale 1:250,000. 854 (MGZLL (UG/LY  (UG/L)  (MG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) {MG/L) MHOS)  UNITS) (DEG C)  (UG/L)  (UG/L)
occur in concentrations in excess of those re- Formations of the San Juan Basin, New Mex- U.S. Public Health Service, 1962, Drinking water 1 NBO03501034BBC MENEFEE FORMATION D4-08-75 9.7 30 v 0.8 0.6 70 2.4 1160 951 2.9 28 1.7 0.01 0.21 1090 6 o7 1500 1.7 9.0 0 0
commended by the U.S. Public Health Service ico and Colorado: U.S. Geol. Survey open- standards, 1962: U.S. Public Health Serv- 2 NB03400618BCC ANiMQS FgR:ATig: g:-ig-;g ;g 10 20 93 15 46 1o 39 323 38 4.8 3 Se9 a12 %34 290 1.2 680 - 9.0 1 2
st . - . : 3 NB03400703DAA ANIMAS FORMAT -15- 40 0 5 Be2 So 1.2 309 253 35 1.4 3 16 «09 321 180 1.6 570 - 10,0 1 3
CHEMICAL CHARACTERISTICS OF GROUND WATER (1962) .drlnk!ng Wauls & standards. The quality of file map, scale 1:250,000. ice Pub. 956, 61 p. 4 NB034007090CB ANIMAS FORMATION 04-15-75 B.6 10 0 9.3 o 150 . 249 204 9.3 93 7,8 .02 <09 402 25 13 740 -— 11.5 1 0
water in aquifers in the Menefee Formation and Fassett, J. E., and Hinds, J. S., 1971, Geology Zapp, A. D., 1949, Geology and coal resources of 5 NBO03400B02BAC ANIMAS FORMATION 12-11-74 .1 180 20 9.7 5 140 3 353 290 22 S.9 8 <01 <00 36l 26 12 SB2 7.8 11.0 1 n
C':\emlca] charactt::rlstlcs of ground water vary Point Lookout Sandstone is influenced by the and fuel resources of the Fruitland Forma- the Durango area, La Plata and Montezuma 6 NBO3400B0BAOD ANIMAS FORMATION 12-11-74 9.2 40 0 19 o7 120 5 310 256 27 10 1ot .67 «00 36b 50 Tk 470 7.7 6.0 2 0
considerably depending on rock type (water-qual- presence of coal beds in the Menefee Formation. tion and Kirtland Shale of the San Juan Counties, Colorado: U.S. Geol. Survey 0il 7 2282430931223 CL??E"ﬁéu'QER?ﬁ;ég?ms ig'i;'lz :-2 38 18 ;g -g :g" oh l;go 13?3 32 . ;‘é }-2 <01 -‘l’° l"55 :3 22 667 B.0 Se5 1 0
" ; : < . & 4010 -12- . . 0 2.0 0 . -9 0l .18 140 600 8,2 8.0 2 0
ity table)._ Thet_’e are two types of wat(_ar in the Movement_of water through the coals contributes Basin, New Mexico and Colorado: U.S. Geol. and Gas Inv. Map 109, scale 1:31,680. 9 NB03401206CDA MENEFEE FORMATION 04-10-75 17 2500 1100 34D 380 300 7.1 622 513 2000 93 .5 :27 e 3350 2008 4;_9 ;lw,o 6.8 12.0 0 0
area: calcium bicarbonate and sodium bicarbon- to the high concentrations of iron, manganese, Survey Prof. Paper 676, 76 p.
ate: Quality of gr?und_water in the al]uv:a-nl and sulfate in the aqunﬂ.ars. The percolation of Haynes, D. D., Vogel, J. D., and Wyant, D. G., 10 NBO3500704CBA DAKOTA SANDSTONE 05-11-75 23 640 279 63 28 43 2.2 236 154 160 3.3 o5 <00 012 460 270 1.1 660 — 140 1 0
aquifers depends primarily on the characteris- water through coal beds in the Dakota Sandstone 1972, Geology, structure, and uranium de- CONVERS ION FACTORS 1; 2303500726‘\!‘;5 A::'I:gViU: gg‘ﬁ';’g 12 ’ l;g 10 12 5 .0 33 -f: :3; :;g ?-g g-f g-_f gil’ 92 }3;_" 45 2.3 280 &= “-2 ! 0
; : : . . 5 X p 1 03500734ABD ALLUVIU -11- . 0 6 6 . . : .03 8 3 8.5 315 - 12. 1 0
t!cs of the alluvium, and varies from a sodium ::.\lso contributes to.the high concentrations of posits of the Cortez quadrangle, Colorado 13 NBO3500807CAD MANCOS SHALE 12-12-74 7.6 160 20 3.3 1.0 259 .6 603 508 3 20 1.1 «01 «03 623 }2 31 932 9.1 0 0 0
bicarbonate type to a calcium bicarbonate type. iron and manganese in water in the sandstone. and Utah: U.S. Geol. Survey Misc. Geol. For those readers who may prefer to use met- 14 NBO3500808BCC POINT LOOKOUT SANOSTONE 12-12-T4 13 1500 100 62 23 200 2.8 533 437 220 1S .3 027 on3 801 250 5.5 1060 7.1 6.0 0 1
\f]Jater fromhthese/aq?lf?rs generally cont?ms Concentrations of dissolved solids of Wizer from Inv. Map 1-629, scale 1:250,000. ric units rather than English units, the conver- 15 NB03500819BC0 KIRTLAND SHALE 04-15-75 13 20 0 110 8.9 44 9 341 289 91 7.6 ol 1.1 ol2 469 310 1.1 710 - B.5 1 1
ess than K00 mg/1 (milligrams per litre) dis- the Dakota Sandstone range from 273 to 440 mg/1. Irwin, J. H. 66, Geol vailability of : i i 16 NB03500823CCC ANTMAS FORMATION 04-15-75 %48 10 1o Bk 1 1o 7 ey £37 i s - stis . . 21 10 550 - 11,0 g )i
L i 9 2 P 9 73 g win, » 1966, Geology and a ai 1_ Y sion factors for the terms used in this report 17 NB035009030CD ALLUVIUM 12-10-74 13 20 o 79 29 13 3.1 368 302 a7 by .1 .la «00 360 320 .3 552 7.7 10,8 1 2
solved solids. ground water on the Ute Mountain Indian are listed below: 18 NBO3500905BC A MORRISON FORMATION 04-15-75 15 1800 1190 50 18 30 6.6 an 755 15 S.6 o6 .02 .15 296 200 .9 550 -- B.5 le 0
Reservation, Colorado and New Mexico: U.S. 19 NBO3500907BAC MORRISON FORMATION 04-11-75 5.3 10 0 55 11 6.4 o 188 154 43 1.8 .2 elb en3 217 180 2 370 7.3 6.0 0 0
The quality of ground water stored in the SELECTED REFERENCES Geol. Survey Water-Supply Paper 1576-G, Mu%tzply. To o.btam? 20 NB03500912CAC MANCOS SHALE 12-10-74 2u 60 30 600 220 780 11 58] 677 1400 1400 o3 23 .67 4820 2600 6.9 5630 7.3 Be0 3 [
L Kk if 1 : f a sodium bi- 10 English unit By metrie unit 21 NB035009170CB ALLUVIUM 12-09-74 6.7 20 0 59 10 4,5 1.6 215 176 19 1.8 el .15 «00 209 190 i3t 368 7.3 7.0 1 n
edrock aquifers also varies from a so 9 p.
. 4 . . 22 NB03501015DBB MANCOS SHALE 12-09-74 7.3 %0 0 9.3 6.1 610 2.0 1250 1030 190 130 2.8 01 12 1570 8 38 2278 B.2 10,0 0 0
carbonate type to a calcium bicarbonate type. Atwood, W. W., and Mather, K. F., 1932, Physi- Larsen, E. S., and Cross, Whitman, 1956, Geology feet (ft) 0.3048 metres (m) 23 NB03501034CBB CLIFF HOUSE SANDSTONE  04-09-75 11 20000 200 96 51 170 2.3 386 317 480 1s .8 <00 +03 1060 450 3.5 16410 6.3 S.0 0 0
Water from aquifers in the shales is a sodium ography and Quaternary geology of the San and petrology of the San Juan region, south- miles (mi) 1.609 kilometres (km) 24 NBD35011140DC MENEFEE FORMATION 12-09-76 19 40 10 38 15 lo 2.0 162 133 38 7.4 .1 .02 00 210 160 .3 335 645 6.0 1 0
bicarbonate type, whereas water from aquifers in Juan Mountains, Colorado: U.S. Geol. Sur- western Colorado: U.S. Geol. Survey Prof. feet per day (ft/d) .3048 metres per day (m/d) 25 NB035D1123ACC CLIFF HDUSE FORMATION  04-0B-75 1?'3 io 0 25 6.2 k]| o6 :1‘5? lﬁ ;2 !1_’2 ot .07 03 1B1 88 1.4 330 7.6 6.0 1 -
i i i i r < : 26 NB0350112BBCD MENEFEE FORMATION 04-13-75 0 0 99 72 17 4e3 83 3 230 . 5 1.6 <00 635 540 .3 950 6.7 10,0 0 1
the Sal:ldstorjes is either a sodlum_blcarbonate o vey Prof. Paper_166, 176 p. .Paper 258, 303 p. gallons per minute .06309 litres per second 27 NB035012D34DD MANCOS SHALE 04-09-75 7.7 alo 10 s3 6.8 8.9 1.5 175 144 36 2.2 o2 <91 +03 207 160 .3 460 7.9 10.0 0 3
a calcium bicarbonate type depending on the Burbank, W. S., Lovering, T. S., Goddard, E. N., Reeside, J. B., Jr., 1924, Upper Cretaceous and (gal/min) (1/s) 28 NB03501202¢0C MANCOS SHALE 04=-09-75 3.3 20 0 18 16 1600 Se0 1340 1100 110 1700 1.2 201 .12 4110 110 &6 6400 8,1 9.0 () 0
presence or absence of interbedded shales. The and Eckel, E. B., compilers, 1935, Geolog- Tertiary Formations of the western part of 29 NB03501217ABD MANEOS ‘SHALE 04-13-75 10 20 o Lig a2 &e 2ol 65 e 2o Ao ke o <pé 4B =0 =5 f%a 7.0 s 0 1
quality of water in the Animas Formation is uni- ic map of Colorado: U.S. Geol. Survey map, the San Juan Basin, Colorado and New Mexico: 30 NBO3600T705A0B RICO AND HERMOSA FORMATIONS 04-164-75 8.8 10 0 79 2.5 2.7 o6 260 213 B.0 .8 o 62 .n3 236 210 ol %30 - 7.0 0 0
form; of seven water samples analyzed, the con- scale 1:500,000 [repr. 1967]. U.S. Geol. Survey Prof. Paper 134, 70 p. o 238?233153232 MSL’;';ESNFEEEQH?'SN 32212'32 s 3 :g hg 6 2'5 3? 7 ::g ggg :l’gs 13-3 Y 5 :g!'zz :tlltzi g?‘l? fgg e ggg == lg.g 0 :
- . . - = L] L] [ ] L4 L] ° = .
centration of dissolved solids ranges from 309 Ekren, E. B., and Houser, F. N., 1959, Prelim- Shomaker, J. W., and Holt, R. D., 1973, Coal re- 33 NBO3600T26BCC CUTLER FORMATION 04-14-75 11 10 0 58 13 5.9 1.2 263 199 11 1.1 <3 .02 <06 221 200 .2 410 -- 4.5 0 0
to 455 mg/1. The analyses show that fluoride is inary geologic map of the Cortez SW quad- sources of Southern Ute and Ute Mountain 34 NBO36DD724CBD CUTLER FORMATION 04=14-75 7.3 10 0 B3 4e3 2.3 5 269 221 6.8 6 = <02 .21 238 230 .l 460 -- 7.0 1 0
the only constituent that occurs in excess of rangle, Montezuma County, Colorado: U.S. Ute Indian Reservations, Colorado and New 35 NB03600728CEE DAKOTA SANDSTONE 05-11-75 - .?_g_q L%Q 110 57 l3.9 2.2 Saz gg:l’ 'fllog 2.; ._} .gg «00 -~ 5;0 .1 8ss - 1a.g 0 0
i : inkina= : : x Sy : : 36 NB0D36DDT29DCB MANCDS SHALE 04-14-75 6.8 0 230 51 16 110 240 96 . . . +00 %90 190 3.5 780 - 3. 0 0
U.S. Public Healtlj Service (1962) drlnk_lng water Geol. Survey Inv. Field Studies Map MF-217, ngmo. Socorro, Nt-aw Mexico Bur. Mines and 37 NB03600733DBB DAKOTA SANDSTONE 05-15-75 Bub 120 70 32 19 59 3.0 332 272 14 1.7 .2 05 203 301 160 2.0 530 = 15.0 0 0
standards, and this was found to occur in onl scale 1:24,000. Mineral Resources Circ. 134, 22 p. 38 NBO3600733DCC DAKOTA SANOSTONE 05-15-75 10 20 50 39 17 37 3.6 28s 23 24 1.3 o3 <04 <03 273 170 itz 460 -- 13.0 0 0
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